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pathways Toll (Tl) and Dpp/BMP4 converge on the cytoplas-
matic IkB homologue protein Cactus to regulate its degradation.
These events give rise to a nuclear gradient of morphogenetic Dl
protein in the embryo that in turn activates genes that are sensitive
to different thresholds for Dl.We have recently demonstrated that
a maternal Sog/Dpp pathway is able to pattern the Drosophila
DVaxis of the embryo by directly influencing the slope of the Dl
nuclear gradient. Although our conclusions about this issue are
based on genetic evidence and careful examination of GET, they
do not reflect the precise relationship between the two pathways
along the entire embryonic DV axis. In order to understand the
precise contribution of the Tl versusDpp pathway on the shape of
theDl gradient along the entire DVaxis, we have used amultiplex
in situ approach. This technique allows us to ask questions
regarding effects on overlap between adjacent territories. We
have started using a specific genetic background in the mothers
which ensures that signals from the Tl pathway are homogeneous
throughout the embryo. This way, by varying the Dpp pathway,
for instance, by use of a dpp duplication in the mothers, or
reducing the Dpp antagonist sog in the mothers, we expect to
define the contribution of the Dpp pathway alone, to gene
expression target of Dl regulation.
doi:10.1016/j.ydbio.2007.03.626
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The establishment of dorsoventral axis in vertebrates requires
the concerted action of Wnt and BMP pathways. Early in the
development there is an accumulation of b-catenin on the future
dorsal side that allows the establishment of Spemann's
Organizer, which secretes BMP and Wnt antagonists that
regulates cell fate in the embryo. It has been demonstrated that
both pathways are regulated by heparan sulfate proteoglycans
(HSPG) that acts as coreceptors facilitating the intracellular
signaling. We have cloned Syndecan-1 from Xenopus (xSyn-1),
which is a cell surface HSPG. xSyn-1 is a maternal and zygotic
gene, that have an expression pattern that resembles that of
members of the BMP2/4 family when is analyzed by in situ
hybridization. xSyn-1 is very robust in the rescue of dorsal
structures in ventralized embryos injected with b-catenin
morpholino (bcat-MO). We have demonstrated that this effect
is specific for xSyn-1 and none other HSPG. The rescue of bcat-
MO by xSyn1 is counteracted by injection of BMP4. This effect
also correlates with downregulation of BMP signaling studied
by phosphorylation of SMAD1 and reporter assays in cell
culture. We have also found that the rescue of ventralized
embryos is Chd dependent. However, we do not know if this
action on BMP4 signaling is direct or indirect. A possible
mechanism of action for the function of xSyn1 on BMP4
signaling will be discussed.
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Embryonic exposure to the teratogens forskolin, cyclopa-
mine, or ethanol has been shown to disrupt the normal
patterning and formation of the body axis. Here, we compare
and contrast the effects of these teratogens on developing
zebrafish embryos. One common effect of forskolin, cyclo-
pamine and ethanol is to inhibit Sonic Hedgehog signaling
(Shh-s). The Shh-s pathway is essential for multiple events
during embryogenesis, including the development of the
notochord and the process of somitogenesis. Studies have
shown that disruption of Shh-s causes defects in the size and
shape of the notochord and somites. While these three
teratogens all act upon Shh-s, they differentially affect other
genes also important for the development and formation of
the body axis, resulting in a unique phenotype for each
exposure. In our study, we have investigated the expression of
several key genes in somitogenesis and notochord formation
we predicted would be affected by these teratogens. Embryos
were exposed to each chemical starting just prior to
gastrulation until they reached key developmental time points.
Analysis of the notochord revealed an expansion with all
three compounds, suggesting changes in the convergence–
extension process. The somites were also observed to be
disrupted. However each teratogen produced a unique set of
phenotypic changes to the body axis. A greater understanding
of the mechanisms produced by teratogen exposure may shed
some light on several human diseases that include similar
malformations in the limbs and trunk.
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Vertebrates exhibit stereotypic internal left-right (L-R)
asymmetry. Little is known about the mechanisms that initiate
this asymmetry or how it is translated into asymmetric
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morphogenesis. We study the conserved L-sided signaling from
Nodal (Xnr1 in Xenopus) in the left lateral plate mesoderm (L
LPM), which is transient and dynamic, and induces asymmetric
expression of its antagonist Xlefty and transcriptional regulator
Pitx2. Interference with the L-sidedNodal pathway is associated
with improper situs and congenital abnormalities. We, and
others, have determined that a system of self-enhancement and
lateral inhibition (SELI) exists within the LPM. Autoregulatory
Nodal expression induces the feedback inhibitor Lefty, and long-
range contralateral communication from the L LPM acts to
suppress R-sided expression of Nodal/Lefty. There are sig-
nificant gaps in our understanding of how the Nodal/Lefty/Pitx2
cascade connects to downstream asymmetric morphogenesis at a
cell biological level. For example, there is a poor understanding
of the organization and structure of the LPM during the period of
Xnr1 signaling. We are characterizing LPM architecture at high-
resolution before, during and after Xnr1 signaling, and testing if
specific tissue properties (e.g., planar polarity, epithelial state)
contribute to the rapid directional propagation of asymmetric
Nodal expression, or to the contralateral communication
process. We are also using tagged Lefty and Xnr1 to determine
the routes, speed and mechanisms of transport within and from
the L LPM, to understand the biochemical and cellular basis for a
pan-embryonic integrated L-R morphogenetic program.
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In zebrafish, the mesoderm and endoderm precursors are
intermingled near the blastula margin. Using our in-house
technique for dissecting embryonic cells from regions of
interest, FACS-assisted Microdissection of Photolabeled cells
(FAM-P), we separated mesoderm and endoderm precursors
from ectoderm precursors. To compare the transcriptomes of
ectoderm and mesendoderm precursors, RNA was extracted
from sorted margin and non-margin cells, amplified, labeled and
hybridized to a custom microarray representing over 20,000
different zebrafish genes. In validation of our method, a number
of genes known to have elevated expression in the late blastula
margin were re-identified by this approach, including no tail,
fgf8, chordin, wnt11, and squint. We found dozens of additional
genes with a greater than 3-fold enrichment in the mesendoderm
precursor population (p<0.0015) whose late blastula expression
has not been previously described. Validation studies on a
selected sample of 21 genes indicated that about 50% show
margin-specific staining by whole mount in situ hybridization.
We also found that FAM-P cells remain viable and are suitable
for primary cell culture and transplantation experiments.
Differentiation spectra of margin-derived cells transplanted to
host animal poles and animal pole-derived cells transplanted to
host margins indicate that each cellular population is in a
relatively committed state.
doi:10.1016/j.ydbio.2007.03.631
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